The flow behavior of (both low molecular weight and polymeric) liquid crystals is strongly affected by the coupling between the flow and the molecular orientation. Nematic liquid crystals which respond with a time-dependent orientational behavior to an applied steady shear flow rather than a stationary flow alignment are called 'tumbling nematics'. The time-dependent phenomena can be rather complex. Different types of periodic behavior referred to as (ordinary) tumbling, wagging, kayaking tumbling and kayaking wagging have been idendified in experiments and in theoretical descriptions [1] .
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A relatively simple model based on a nonlinear equation for the second rank alignment tensor which can be derived form irreversible thermodynamics [2, 3, 4] or from a generalized Fokker-Planck equation [5, 6] revealed a more complex and even chaotic behavior for certain model parameters and specific values of the applied shear rate [7] . Chaotic behavior was also found from a solution of a Fokker-Planck equation for the orientational distribution function involving 65 components rather than the 5 independent components of the second rank alignment tensor [8] . Further theoretical studies on the periodic and chaotic orientational and rheological behavior were presented in [9] and in [10] .
Here the following further points are addressed: i) How sensitive are the solutions of the model equation against time-dependent distortions of the applied shear rate since fluctuating contributions to the shear rate do occur in experiments. It is demonstrated that periodic and chaotic solutions can be surprisingly robust against such distortions.
ii) We amend the previous theory based on a Landau de Gennes free energy which includes terms up to 4 th order in the alignment tensor and which does not impose a bound on the magnitude of the alignment tensor by a version which includes arbitrary high orders and does impose a realistic bound. This point is of importance for numerical solutions, in particular in spatially inhomogeneous situations where run-away solutions might lead to unphysically large values of the alignment.
The qualitative dynamic behavior obtained previously is hardly changed under the mentioned modifications of the model equations. Of course, there are (small) quantitative changes of the parameter ranges where the various types of the orientational behavior is found.
iii) Some results are shown for a spatially inhomogeneous system.
